The traditional implant protocols have several disadvantages, like extensive treatment time, multiple surgeries, and need to wear a removable restoration, leading to patient inconvenience. Thus, these protocols need to be re-evaluated to pioneer newer techniques that will save time and increase comfort. Immediate loading of oral implants could potentially serve this purpose. The aim of this review is to compare the survival and success rates of immediately loaded single-tooth dental implants with those of conventionally loaded dental implants based on the highest level of evidence obtained from prospective studies and prospective controlled trials. Studies included in this review were identified in the current literature manually and by elec tronic search. Only clinical data on root-form or cylindrical threaded oral implants were included. The assemblage of the current literature shows that controlled studies using several different approaches to immediate loading have demonstrated high implant survival and success rates. However, more highlevel evidence-based studies are desirable to demonstrate the relative merits of immediate loading compared with conventional loading in all potential applications.
INTRODUCTION
Dental implant loading has been defined as the process of placing axial or tangential force on a dental implant usually associated with the intentional exposure of the dental implant either at the time of initial surgical placement of the dental implant or subsequent surgical exposure. 1 Such forces may come from any of a variety of source, including intentional or/and unintentional occlu sal loading, unintentional forces from the tongue or other oral tissues, food bolus as well as alveolar/ osseous deformation. Generally, application of intentional occlusal forces may be termed immediate loading, pro gressive loading or delayed loading. Immediate loading of oral implants has been defined as a situation where the superstructure is attached to the implants no later than 72 hours after surgery. 2, 3 Based on the original work of Adell et al 4 and Bråne mark et al, 5 clinicians long believed that a period of stress free healing after implant placement was an essential requirement for osseointegration. This recom mendation arose from initial preclinical studies of Brånemark et al, 5 Cameron et al, 6 and Schatzker et al. 7 Following this prin ciple, both for submerged and nonsubmerged implants, clinicians have attained high success rates. 811 In edentu lous patients who undergo implant therapy with a delayed loading protocol, the need to be without conventional den ture prostheses for 2 weeks after implant placement and to wear a conventional denture until stage 2 surgery may prove inconvenient to the patient, thereby discouraging pursuit of such treatment. Recently, the results of clinical research have encouraged a progressive shortening of this healing period of implants, and immediate loading of implants has been proposed. 1215 Successful immediate loading of screwtype dental implants has been reported as early as 1979. 16 Several different indications for immediate loading have been discussed in literature ranging from implant placement in the edentulous maxilla and mandible to single tooth applications in extraction sockets. The aim of this review is to compare implant survival and success rates for immediately loaded and conventionally loaded single tooth implants, based on the evidence in the literature for these two clinical approaches.
MATERIALS AND METHODS
A search in the PubMed database (http://www.ncbi. nlm. nih.gov/entrez/query.fcgi) was performed with the keywords 'immediate dental implant loading'. Medline and Embase databases were also searched. The list of various journals that were searched manually is presented in Table 1 .
Evidence was collected from systematic reviews, prospective controlled trials and prospective studies IJCID without controls comparing the immediate and conven tional loading of singletooth implants. Abstracts were also included. If the studies gave combined data regar ding both maxilla and mandible, results were separated for both the jaws.
Studies to be included in this structured review had to fulfill the following inclusion criteria: • Clinical data pertaining to rootform or cylindrical threaded oral implants • Observation period of at least 12 months after implant placement • Study comprising of at least five patients.
Studies were excluded if: • Implants placed were transitional • Implants placed for orthodontic treatment • Time interval between the placement and loading of implant was not clearly defined • Data included in review articles were based on per sonal communication with the authors of the original literature.
The collected literature was reviewed by four exa mi ners, and data were extracted concerning outcome criteria for immediate loading and survival rates of imme diately loaded implants in maxilla and mandible.
RESULTS
The electronic literature search provided a total of 138 articles concerning immediately loaded single implants, of which 17 original papers fulfilled the inclusion criteria. The review of the literature identified 11 prospective studies 1727 containing data directly relevant to testing the hypothesis, of which four studies 21, 2426 combined immediate loading in maxilla and mandible. Six pros pective controlled trials 2328 revealed data regarding immediate loading of singletooth implants of which three studies 2830 also combined the data pertaining to both the jaws. Therefore, the results for the two jaws were extracted from the papers and given separately.
Immediate Loading of Single-Tooth Implants in Mandible
For immediate loading of singletooth implants in man dible, three controlled studies met with the inclusion criteria (Tables 2 and 3) . 2830 Ericsson et al compared three immediately loaded singletooth implants in mandible were compared with one conventionally loaded single tooth implants with the observation period of 1 year. The documented success rate was 100% for both groups. No statistically significant differences were found between two groups regarding implant failures or changes in marginal bone levels. With a followup period of 2 years, Cannizzaro and Leone 29 detected no significant difference between the two groups with the success rate of 100% for both. Ottoni et al 30 recommended that only implants required insertion torque of less than 32 Ncm should be considered for immediate loading (indication better bone quality as in mandible) for singletooth situations.
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Immediate Loading of Single-Tooth Implants in Maxilla
For singletooth implants in the maxilla, five controlled studies 2833 were available that compared immediate loa ding with conventional loading (Tables 4 and 5 ). Ericsson et al 28 showed the survival rate of 81.2% in study group, while the control groups had survival rates of 100% after followup periods of up to 2 years. Even for the replacement of single premolars in the maxilla, success rates of 100% have been described. 19, 23 In a prospective cohort study, immediate loading of single tooth implants in fresh extraction sockets in the maxilla was compared with immediate loading of singletooth implants in healed sites. 34 Only small numbers of patients were included in each group, and the survival rate was 75% for the test group and 100% for the control group. Minimal insertion torque values of 40 to 50 Ncm have been advocated as a prerequisite for immediate loading of singletooth implants; 18 others have avoided incisal con tacts 20 and some authors have even used occlusal splints in an attempt to eliminate loading of the restoration by nonocclu sal forces exerted by the tongue or food. 21 Liquid and soft diets have also been recommended after the placement of immediately loaded singletooth implants. 22 Nissan J et al 35 assessed the clinical effectiveness of immediate nonfunctional loading of single tooth implants placed in anterior maxilla following augmen tation with freezedried block graft. Marginal bone loss did not extend beyond the first thread up to 18 months followup, and the survival rate was 100%.
DISCUSSION
Unmitigated osseointegration periods and manifold surgeries present a challenge to patient receipt of implant therapy. Immediate loading of oral implants could potentially trounce these problems. It is widely accepted that immediate loading is an advantageous IJCID procedure, if the outcome in terms of implant survival and success is akin with that of conventional loading. This systematic review was performed to evaluate the clini cal effectiveness of immediately loaded single tooth implants as compared to conventionally loaded implants in maxilla and mandible.
In controlled studies, the survival rate of immediately restored singletooth implants was comparable or slightly lower than that of conventionally loaded single tooth implants. 28, 29 The former had a restoration placed immediately, and occlusal contacts were removed or avoided. Ottoni et al 30 documented the survival rate of 56.5% for the immediately loaded singletooth implants in anterior maxilla as compared to the survival rate of 95.7% in the conventionally loaded implants. Some authors even tried to protect these implants from forces exerted by the tongue or soft food by using occlusal splints. 21 To date, there are no controlled studies that would permit evidencebased decisions as to whether singletooth implants can be loaded immediately or should only be restored without occlusal contacts. Some authors advocated immediate restorations without or with reduced occlusal contacts for single tooth implants as rigid splinting is not possible. 17, 22, 28, 34 Again, there is no evidencebased protocol for loading of singletooth implants. Nissan et al 35 have suggested for immediate nonfunctional loading of singletooth implants in anterior maxilla following augmentation with freezedried can cellous block allograft.
An understanding of bone physiology dictates the clini cal procedures that lead to success for immediate load ing of endosseous dental implants. Once the pri mary stability is established, loading environments and potential inflammatory changes must be controlled to permit maintained implant stability in support of osseo inte gration. Tissue integration can be promoted by modification of implant surgery and provisional prosthesis techniques. With detailed planning and imple mentation, the parasymphyseal mandible and anterior singletooth implants placed into an intact alveolus appear successful in the shortterm. The generalized and widespread application of immediate loading requires additional evaluation and development.
At present, it is not possible to depict conclusions pertaining to exclusion and inclusion criteria for imme diate loading, threshold values for implant stability that allow immediate loading, bone quality needed for imme diate loading and the relevance of immediate functional loa ding and immediate nonfunctional loading under certain conditions.
CONCLUSION
The assemblage of the current literature shows that several different approaches to immediate loading can lead to survival rates in controlled studies as good as with those of conventionally loaded implants. However, these studies are only based on small number of subjects. Although the findings of this review are not clearly strong enough to guide the clinicians in their practice, they do demonstrate better results with conventionally loaded singletooth implant protocols. More definitive data from controlled studies with larger patient numbers are needed to make immediate loading of oral implants completely evidencebased. 
